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1
STEERING LOCK APPARATUS

TECHNICAL FIELD

The present invention relates to a steering lock apparatus
that makes it impossible to operate the steering wheel of an
automobile in order to prevent theft.

BACKGROUND ART

FIG. 8 illustrates an example of conventional structure of
a steering apparatus for applying a steering angle to steered
wheels (front wheels). In this steering apparatus, a steering
shaft 3 is supported on the inner diameter side of a cylin-
drical shaped steering column 2 that is supported by a
vehicle body 1 so as to be able to rotate freely, and a steering
wheel 4 is fastened to the rear end section of the steering
shaft 3 that protrudes toward the rear further than the
opening on the rear end of the steering column 2. When the
steering wheel 4 is rotated, the rotation is transmitted to an
input shaft 8 of a steering gear unit 7 by way of the steering
shaft 3, a universal joint 5a, an intermediate shaft 6 and a
universal joint 5b. As the input shaft 8 rotates, a pair of tie
rods 9 that are located on both sides of the steering gear unit
7 are pushed or pulled, which applies a steering angle to a
pair of steered wheels according to the amount that the
steering wheel 4 is operated. In the case of the structure
illustrated in FIG. 8, a telescopic steering column and
steering shaft are used as the steering column 2 and steering
shaft 3 so that it is possible to adjust the forward-backward
position of the steering wheel 4.

In recent years, various kinds of anti-theft apparatuses
have been installed in automobiles as a countermeasure
against theft of the automobile. One kind of such an anti-
theft apparatus is a steering lock apparatus that makes it
impossible to operate the steering wheel unless a proper key
is used. FIG. 9 illustrates an example of a steering lock
apparatus that is disclosed in JP 2008-265646 (A). In a
steering lock apparatus 10, with a guide section 13 that is
provided on the tip end section of a lock unit 12 arranged
inside a lock hole 11 that is formed in the intermediate
section in the axial direction of the steering column 2a, the
lock unit 12 is supported by and fastened to the steering
column 2a. Moreover, a key-lock collar 15 having an
engaging concave section 14 formed in at least one location
in the circumferential direction thereof is fastened around a
location of part of the steering shaft 34 that is in phase in the
axial direction with the lock unit 12. During operation
(during key lock), the tip end section of a lock pin 16 of the
lock unit 12 displaces toward the inner-diameter side of the
steering column 2a and engages with the engaging concave
section 14, such that the rotation of the steering shaft 3a is
essentially prevented with force about the size of that for
operating the steering wheel 4 in the normal driving posi-
tion. However, when the steering wheel 4 is rotated by force
that exceeds a value that is regulated by the key lock
regulation even in a case where the engaging concave
section 14 is engaged with the lock pin 16, the steering shaft
3a rotates with respect to the key-lock collar 15. In a steering
lock apparatus with this kind of structure, the key-lock collar
15 and steering shaft 3¢ are not damaged even though the
steering wheel is rotated by large force with the ignition key
in the OFF state.

On the other hand, being influenced by energy conserva-
tion in recent years, and in order to improve fuel consump-
tion performance and reduce costs, there is a need to reduce
the weight of the steering column 2a by making the thick-

10

15

20

25

30

35

40

45

50

55

60

65

2

ness of the steering column 2a thinner, or the like. When the
thickness of the steering column 2a is made thinner, there is
a possibility that the anti-theft function will be lost when
using the structure disclosed in JP 2008-265646 (A). In other
words, when attempting to rotate the steering wheel 4 by
large force with the ignition key turned OFF and the
engaging concave section 14 of the key-lock collar 15
engaged with the lock pin 16, before the steering shaft 3a
can rotate with respect to the key-lock collar 15, a large force
is applied from the lock pin 16 to the circumferential edge
section of the lock hole 11 by way of the guide section 13
due to a large friction force that is greater than the dynamic
friction force. Due to the large force that is applied to the
circumferential edge section of the lock hole 11, there is a
possibility that damage such as cracking of the steering
column 2a, which is made of a light alloy material such as
an aluminum alloy, or carbon steel for machine structure
having a thin wall thickness, will occur. In that case, there
is a possibility that the lock hole 11 and the guide section 13
will become disengaged, and that the lock unit 12 will rotate
around the steering column 2q. In this state, engagement of
the engaging concave section 14 and the lock pin 16 easily
becomes disengaged, however, when this engagement actu-
ally becomes disengaged, the steering shaft 3a rotates on the
inner-diameter side of the steering column 2a, so the anti-
theft function is lost.

In order to solve this kind of problem, JPH 08-295202 (A)
discloses a structure in which a convex section of the lock
unit that is formed on a butting surface that comes in contact
with the outer circumferential surface of the steering column
fits in a through hole that is formed in the steering column
such that there is no movement. With this kind of structure,
the force that is applied to the steering column from the
steering wheel is distributed, and it is possible to suppress
the occurrence of damage to the steering column. However,
with this structure, the through hole that passes through in
the radial direction through the steering column is provided
on the circumferential edge section of the lock hole of the
steering column, so the strength and rigidity of the circum-
ferential edge section of the lock hole are decreased to some
extent, and there is a possibility that a sufficient effect of
preventing damage will not always be obtained.

RELATED LITERATURE
Patent Literature

[Patent Literature 1] JP 2008-265646 (A)
[Patent Literature 2] JP H08-295202 (A)

SUMMARY OF THE INVENTION
Problem to be Solved by the Invention

Taking into consideration the situation described above,
the object of the present invention is to achieve structure of
a steering lock apparatus that makes it impossible to operate
the steering wheel of an automobile in order to prevent theft
in which, when an attempt is made to rotate the steering
wheel by large force with the ignition key turned OFF, it is
possible to prevent the occurrence of damage such as
cracking of the steering column.

Means for Solving the Problems

The steering lock apparatus of the present invention has a
steering column, a key-lock collar and a lock unit. The



US 9,463,773 B2

3

steering column, which is cylindrical shaped, is supported
by a vehicle body and has a lock hole that is provided in a
part of the outer circumferential surface of the steering
column so as to pass through the steering column in the
radial direction thereof, and a protruding wall section that is
provided on the outer circumferential surface so as to
surround the lock hole. The key-lock collar is supported by
a portion of a steering shaft, which is supported on the inside
of the steering column so as to be able to rotate freely, the
phase of the portion in an axial direction of the steering
column coinciding with the lock hole, and the key-lock
collar has an engaging concave section provided in at least
one location on the outer circumferential surface in the
circumferential direction of the outer column. The steering
shaft protrudes further toward the rear than the steering
column, and a steering wheel is fastened to the rear end
section of the steering shaft.

The lock unit is supported by and fastened to the steering
column and has: a butting surface that comes in contact with
the outer circumferential surface of the steering column; a
guide section that is formed on the tip end section of the
butting surface and is located in the inside portion of the lock
hole when the butting surface is in contact with the outer
circumferential surface of the steering column; a concave
groove that is formed in a portion of the butting surface that
surrounds the guide section and engages with the protruding
wall section; and a locking pin that essentially prevents
rotation of the steering shaft when the ignition key is turned
OFF by displacing inward in the radial direction of the
steering column, causing the tip end section thereof to
engage with the engaging concave section.

Preferably, at least the inside surface of the outer-diameter
side end section of the protruding wall section is separated
further from the center position of the lock hole than the
portion near the inner-diameter side thereof. Furthermore,
preferably, the inside surface of the outer-diameter side half
portion of the protruding wall section is separated further
from the center position of the lock hole than the inner-
diameter side half portion thereof. In other words, a stepped
surface that is stepped outward in the radial direction is
provided on the inside surface of the protruding wall section.
A space between the inside surface of the protruding wall
section and the outside surface of the guide section of the
lock unit is provided in the portion where this stepped
surface is located.

Preferably, an inclined surface section that is inclined in
a direction toward the outside of the protruding wall section
going outward in the radial direction is provided in at least
the outer-diameter side half portion of the inside surface of
the protruding wall section, and the thickness of this pro-
truding wall section is thicker at the base end section
(inner-diameter side end section) than at the tip end section
(outer-diameter side end section). It is possible to provide
the inclined surface section over the entire inside surface. In
this case as well, a space is provided between the inclined
surface section and the outside surface of the guide section
of the lock unit.

Furthermore, the cross-sectional shape of the inside sur-
face of the protruding wall section can be a partial arc
shaped convex curved surface that protrudes the most in the
middle section in the radial direction. In this case as well, a
space is provided between at least the inside surface of the
outer-diameter side end section of the protruding wall sec-
tion and the outside surface of the guide section of the lock
unit.

In the steering lock apparatus of the present invention,
preferably concave sections are formed in part of the outer
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circumferential surface of the steering column and convex
sections are formed on part of the butting surface of the lock
unit such that the lock unit is fitted to the steering column
without backlash by engaging the convex section with the
concave sections. In this case, preferably the concave sec-
tions have a bottom.

Additionally, it is possible to provide reinforcing ribs at
plural locations on the outside surface of the protruding wall
section.

Effect of the Invention

In the case of the steering lock apparatus of the present
invention that is structured as described above, it is possible
to prevent damage such as cracking of the steering column
even though an attempt is made to rotate the steering wheel
by large force when the ignition key is turned OFF. In other
words, a protruding wall section is provided on the outer
circumferential surface of the steering column so at to
surround the lock hole. Therefore, when an attempt is made
to rotate the steering wheel by large force when the ignition
key is turned OFF and the key-lock pin is engaged with the
engaging concave section, it is possible to increase the
strength and rigidity of the circumferential edge section of
the lock hole, which is the portion where the large force is
applied. As a result, it is possible to suppress damage to the
steering column.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view illustrating the major
section of a first example of an embodiment of the present
invention.

FIG. 2 is a drawing that omits the lock unit, and illustrates
the state as seen from underneath in FIG. 1.

FIGS. 3A to 3C illustrate three examples of the shape of
a concave section, and are enlarged views of section a in
FIG. 1.

FIG. 4 illustrates a second example of an embodiment of
the present invention, and is similar to FIG. 3.

FIG. 5 illustrates a third example of an embodiment of the
present invention, and is similar to FIG. 3.

FIG. 6 illustrates a fourth example of an embodiment of
the present invention, and is similar to FIG. 3.

FIG. 7 illustrates a fifth example of an embodiment of the
present invention, and is similar to FIG. 3.

FIG. 8 is a side view of an example of a conventionally
known steering apparatus, and illustrates the state in which
part is cut away.

FIG. 9 is a cross-sectional view illustrating an example of
conventional structure of a steering lock apparatus.

MODES FOR CARRYING OUT THE
INVENTION

First Example of Embodiment

FIG. 1 to FIGS. 3A to 3C illustrate a first example of an
embodiment of the present invention. The steering lock
apparatus of this example basically has: a steering column
having a lock hole that is provided in a part of the outer
circumferential surface of the steering column so as to pass
through the steering column in the radial direction; a key-
lock collar that is supported by a portion of the steering
shaft, which is supported inside the steering column so as to
rotate freely, the phase in the axial direction of the portion
coinciding with the lock hole, and that is provided with
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engaging concave sections at plural locations in the circum-
ferential direction on the outer circumferential surface of the
key-lock collar; and a lock unit that is supported by and
fastened to the steering column, the lock unit having a
butting surface that comes in contact with the outer circum-
ferential surface of the steering column; a guide section that
is located in the inside portion of the lock hole when the
butting surface is in contact with the outer circumferential
surface of the steering column; and a lock pin that, by
displacing inward in the radial direction of the steering
column and the tip end thereof engaging with the engaging
concave section, essentially prevents rotation of the steering
shaft. The present invention can also be applied to structure
in which an engaging concave section is formed in at least
one location in the key-lock collar.

A feature of the steering lock apparatus of the present
invention, including this example, is that based on the basic
structure described above, it is possible to prevent the
occurrence of damage such as cracking of the steering
column even when there is an attempt to rotate the steering
wheel by large force when the ignition key is turned OFF.
The structure and functions of the other parts are the same
as is in the steering lock apparatus having conventional
structure, including the structure illustrated in FIG. 9.

In the case of this example, a protruding wall section 17
that surrounds the lock hole 114 is provided in the circum-
ferential edge section of the lock hole 11a on the outer
circumferential surface of the steering column 25. In the
example in the drawings, the protruding wall section 17 is
provided so as to surround the entire lock hole 11a, however,
it is also possible to provide the protruding wall intermit-
tently in the circumferential direction. In either case, when
the steering column 25 is made by die cast molding using a
light alloy material such as an aluminum alloy, this kind of
protruding wall 17 is formed at the same time. Alternatively,
it is also possible to form this protruding wall 17 on a
steering column 25, which is a pipe made using a light alloy
material such as aluminum alloy, or carbon steel tubing for
thin wall machine structure, by performing plastic working
such as burring or drawing of the circumferential edge of the
lock hole 11a after the lock hole 114 has been formed.

Moreover, concave sections 18 with a bottom are pro-
vided at plural locations (four locations in the example in the
drawings) in portions on the outside of the protruding wall
section 17 on the outer circumferential surface of the steer-
ing column 25, or in other words, in portions that are located
on the opposite sides of the protruding wall section 17 from
the lock hole 11a. As methods for forming the concave
sections 18, there is a method as illustrated in FIG. 3A in
which the concave sections 18 are formed at the same time
when making the steering column 26 by die cast molding
using a light alloy material such as an aluminum alloy, there
is a method as illustrated in FIG. 3B in which the concave
sections 18 are formed by a drawing press process of the
steering column 254 that is a pipe made using a light alloy
material such as an aluminum alloy or carbon steel tubing
for thin wall machine structure, and there is a method such
as illustrated in FIG. 3C in which the concave sections 18 are
formed by embossment of a pipe material.

Moreover, the lock unit 124 has a butting surface 19 that
comes in contact with the outer circumferential surface of
the steering column 2b, and a guide section 13a that is
provided on the tip end section of the butting surface 19
(which is a portion that is consistent with the lock hole 11a),
and is engaged with the lock hall 11a. There is a concave
groove 20 that surrounds the entire circumference of the
portion of the butting surface 19 that surrounds the guide
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section 13a. Moreover, convex sections 21 are provided in
portions of the butting surface 19 that are consistent with the
concave sections 18 when the lock unit 12a is attached to the
steering column 25. When attaching this kind of lock unit
124 to the steering column 25, first, the guide section 13a of
the lock unit 12a is placed in the portion on the inside of the
lock hole 114a, while at the same time, the protruding wall
section 17 and the concave groove 20 are engaged, and the
concave sections 18 and the convex sections 21 are engaged.
In this state, by screwing a bolt, which is inserted through a
through hole (not illustrated in the figures) of a clamp jig 22,
into a screw hole 23 that is formed in the lock unit 124 and
tightening, the lock unit 12a is supported by and fastened to
the steering column 2b.

In the steering lock apparatus of this example, the occur-
rence of damage such as cracking of the steering column 25
is effectively prevented even when an attempt is made to
rotate the steering wheel 4 (see FIG. 8) by large force when
the ignition key is turned OFF. In other words, when there
is an attempt to rotate the steering wheel 4 with a large force
when the ignition key is turned OFF and the lock pin 16 is
engaged with the engaging concave section 14 of the key-
lock collar 15, a protruding wall section 17 is provided on
the circumferential edge section of the lock hole 11a where
the force is applied by way of the guide section 13a.
Therefore, the strength and rigidity of the circumferential
edge section of the lock hole 11a are increased, and the
occurrence of damage such as cracking of the steering
column 2 is prevented before the steering shaft 3a is rotated
with respect to the key-lock collar 15.

Moreover, in this example, concave sections 18 of the
steering column 254 are engaged with convex sections 21 that
are provided on the butting surface of the lock unit 12a.
Therefore, when there is an attempt to rotate the steering
wheel 4 by large force when the ignition key is turned OFF,
it is possible to effectively distribute the force that is applied
to the steering column 25 from the steering shaft 3a.

Furthermore, in this example, as portions of the steering
column 254 that engage with convex sections 21 on the lock
unit 12a side, concave sections 18 with a bottom are
provided. Therefore, when compared with the structure in
which the portions of the steering column that engage with
the convex sections of the lock unit side are through holes,
it is possible to further improve the strength and rigidity of
the steering column 2b.

Second Example of Embodiment

FIG. 4 illustrates a second example of an embodiment of
the present invention. In this example, the outer-diameter
side half portion of the inside surface of the protruding wall
17a is further separated from the center position of the lock
hole 11a than the inner-diameter side half portion thereof,
the inner dimension of the outer-diameter side half portion
is enlarged and a space 24 is provided between the inside
surface of the protruding wall section 17a and the outside
surface of the guide section 13a of the lock unit 12a. In other
words, by providing the protruding wall section 17a further
on the outside than the circumferential edge section of the
lock hole 11a, a stepped section 25 is provided between the
protruding wall section 17a and the lock hole 11a.

With the structure of this example, when there is an
attempt to rotate the steering wheel 4 by large force when the
ignition key is turned OFF, there is no force applied from the
guide section 13a of the lock unit 124 to the outer-diameter
side end section of the protruding wall section 17a, or in the
case that force is applied, it is possible to make that force



US 9,463,773 B2

7

small. In other words, it is possible to eliminate a large force
being applied to the edge on the tip end (edge of the
outer-diameter side end) of the protruding wall section 17a,
which is a point where damage such as cracking easily
occurs. Therefore, it is possible to more effectively prevent
the occurrence of damage such as cracking of the protruding
wall section 17a before the steering shaft 3qa is rotated with
respect to the key-lock collar 15. In addition, by separating
only the outer-diameter side end section of the inside surface
of the protruding wall section 17« instead of the entire
outer-diameter side half of the inside surface of the protrud-
ing wall section 174 from the center position of the lock hole
11a, it is also possible to provide a space between that end
section and the outside surface of the guide section 13a of
the lock unit 12a. In other words, in this example, a space
is formed between the outer-diameter side end section and
the outside surface of the guide section 13a of the lock unit
12a by separating that end section from the center position
of the lock hole 11a further than the portion on the inside
surface of the protruding wall section 17a that is near the
inner-diameter side within a range of %5 to %%, and preferably
V4 or greater on the outer-diameter side. The structure and
functions of the other parts are the same as in the first
example of an embodiment.

Third Example of Embodiment

FIG. 5 illustrates a third example of an embodiment of the
present invention. In this example, an inclined surface
section 26, which is inclined in a direction toward the
outside of the protruding wall section 176 going outward in
the radial direction, is provided in a large part of the
outer-diameter side of the inside surface of the protruding
wall section 175. Moreover, the thickness of the protruding
wall section 175 is the thickest at the base end section
(inner-diameter side end section), and becomes thinner
going toward the tip end section (outer-diameter side end
section). This inclined surface section 26 can be provided
over the entire inside surface of the protruding wall section
175, or can be provided only on the outer-diameter side half
portion.

With this example, the force that is applied to the inside
surface of the protruding wall section 176 can be made
smaller going toward the outside in the radial direction.
Moreover, by making the thickness of the base end section
of the protruding wall section 175 the thickest, and having
the thickness become thinner going toward the tip end
section, the weight of the steering column 25 is prevented
from increasing unnecessarily, while maintaining the
strength and rigidity against the force that is applied to the
inside surface of the protruding wall section 17b. The
structure and functions of the other parts are the same as in
the first and second examples of an embodiment.

Fourth Example of Embodiment

FIG. 6 illustrates a fourth example of an embodiment of
the present invention. In this example, the inside surface of
the protruding wall section 17¢ is such that the cross-
sectional shape is a partial arc shaped concave curved
surface that protrudes the most in the middle section in the
radial direction. A force that is applied to the inside surface
of the protruding wall section 17¢ is received by the middle
section in the radial direction, so it is possible to reduce the
force that is applied to the edge on the tip end of the
protruding wall section 17¢ (edge of the end on the outer-
diameter side), which is a point where cracking easily
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occurs. The structure and functions of the other parts are the
same as in the first and second example of an embodiment.

Fifth Example of an Embodiment

FIG. 7 illustrates a fifth example of an embodiment of the
present invention. In this example, reinforcing ribs 27 are
provided at plural locations on the outside surface of the
protruding wall section 174, which makes it possible to
further improve the strength and rigidity of the protruding
wall section 17d. The structure and functions of the other
parts are the same as in the first example of an embodiment.

EXPLANATION OF REFERENCE NUMBERS

1 Vehicle body

2, 2a, 2b Steering column
3, 3a Steering shaft

4 Steering wheel

5a, 5b Universal joint

6 Intermediate shaft

7 Steering gear unit

8 Input shaft

9 Tie rod

10 Steering lock apparatus
11, 11a Lock hole

12, 12a Lock unit

13, 134 Guide unit

14 Engaging concave section
15 Key-lock collar

16 Lock pin

17, 17a to 17d Protruding wall section
18 Concave section

19 Butting surface

20 Concave groove

21 Convex section

22 Clamp jig

23 Screw hole

24 Space

25 Stepped section

26 Inclined surface section
27 Reinforcing rib

What is claimed is:

1. A steering lock apparatus comprising:

a steering column having a lock hole that is provided in
a part of an outer circumferential surface of the steering
column so as to pass through the steering column in a
radial direction of the steering column, and a protrud-
ing wall section that is provided on the outer circum-
ferential surface so as to surround the lock hole;

a key-lock collar that is supported by a portion of a
steering shaft, which is supported on an inside of the
steering column so as to be able to rotate freely, a phase
of the portion in an axial direction of the steering
column coinciding with the lock hole, and that has an
engaging concave section provided in at least one
location on the outer circumferential surface in a cir-
cumferential direction of the steering column; and

a lock unit that is supported by and fastened to the steering
column and that has: a butting surface that comes in
contact with the outer circumferential surface of the
steering column a guide section that is formed on a tip
end section of the butting surface and is located in an
inside portion of the lock hole when the butting surface
is in contact with the outer circumferential surface of
the steering column a concave groove that is formed in
a portion of the butting surface that surrounds the guide
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section and engages with the protruding wall section;
and a locking pin that essentially prevents rotation of
the steering shaft when an ignition key is turned OFF
by displacing inward in the radial direction of the
steering column, causing the tip end section of the
locking pin to engage with the engaging concave
section,

wherein an inside surface of the protruding wall section at
least in an outer-diameter side end section is further
separated from a center position of the lock hole than
the inside surface in a portion near an inner-diameter
side of the protruding wall.

2. The steering lock apparatus according to claim 1,
wherein an inclined surface section that is inclined in a
direction toward an outside of the protruding wall section
going outward in a radial direction of the protruding wall
section is provided in at least an outer-diameter side half
portion of the inside surface of the protruding wall section.

3. A steering lock apparatus comprising:

a steering column having a lock hole that is provided in
a part of an outer circumferential surface of the steering
column so as to pass through the steering column in a
radial direction of the steering column, and a protrud-
ing wall section that is provided on the outer circum-
ferential surface so as to surround the lock hole;

a key-lock collar that is supported by a portion of a
steering shaft, which is supported on an inside of the
steering column so as to be able to rotate freely, a phase
of the portion in an axial direction of the steering
column coinciding with the lock hole, and that has an
engaging concave section provided in at least one
location on the outer circumferential surface in a cir-
cumferential direction of the steering column; and

a lock unit that is supported by and fastened to the steering
column and that has: a butting surface that comes in
contact with the outer circumferential surface of the
steering column; a guide section that is formed on a tip
end section of the butting surface and is located in an
inside portion of the lock hole when the butting surface
is in contact with the outer circumferential surface of
the steering column; a concave groove that is formed in
a portion of the butting surface that surrounds the guide
section and engages with the protruding wall section;
and a locking pin that essentially prevents rotation of
the steering shaft when an ignition key is turned OFF
by displacing inward in the radial direction of the
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steering column, causing the tip end section of the
locking pin to engage with the engaging concave
section,

wherein an inside surface of the protruding wall section

4.

comprises a convex curved surface having a partial arc
shape in cross section that protrudes most in a middle
section in a radial direction of the protruding wall
section.

A steering lock apparatus comprising:

a steering column having a lock hole that is provided in

a part of an outer circumferential surface of the steering
column so as to pass through the steering column in a
radial direction of the steering column, and a protrud-
ing wall section that is provided on the outer circum-
ferential surface so as to surround the lock hole;

a key-lock collar that is supported by a portion of a

steering shaft, which is supported on an inside of the
steering column so as to be able to rotate freely, a phase
of the portion in an axial direction of the steering
column coinciding with the lock hole, and that has an
engaging concave section provided in at least one
location on the outer circumferential surface in a cir-
cumferential direction of the steering column; and

a lock unit that is supported by and fastened to the steering

column and that has: a butting surface that comes in
contact with the outer circumferential surface of the
steering column; a guide section that is formed on a tip
end section of the butting surface and is located in an
inside portion of the lock hole when the butting surface
is in contact with the outer circumferential surface of
the steering column; a concave groove that is formed in
a portion of the butting surface that surrounds the guide
section and engages with the protruding wall section;
and a locking pin that essentially prevents rotation of
the steering shaft when an ignition key is turned OFF
by displacing inward in the radial direction of the
steering column, causing the tip end section of the
locking pin to engage with the engaging concave
section,

wherein a concave section is formed on an outside of the

5.
wherein the concave section has a bottom.

protruding wall section of the outer circumferential
surface of the steering column, a convex section is
formed on a part of the butting surface of the lock unit,
and the convex section engages with the concave
section.

The steering lock apparatus according to claim 4,
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